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seek common characteristics among subsets of data taken from a larger data
set. These classes of analysis can be used fruitfully with very large data
sets to search for patterns among the data. Certain chemornetric methods
have been applied to ocean science for some time, primarily for data analy-
sis. Optimization and some other newer chemometric techniques are just
beginning to find their way into marine chemistry. Often, it is desirable to
put the data into categories or classes, and these pattern recognition meth-
ods are well suited to such tasks.

Some of the software to support chemometric methods is available in
commercial form. Other software can be located by searching the literature
or compilations such as the Scientific Computing and Automation Resource
Directory. However, many methods of chemometrics are available only
from the developers or through reports in the scientific literature rather than
as software. It is likely that software well suited to ocean science would
have to be produced by combining commercially available software with
custom-written software to gain the specificity needed.

Communications

One of the primary benefits of chemical sensors is the ability to obtain
chemical data in real time. Real-time data can be used to adjust and opti-
mize experimental protocols and sampling design as data are obtained. Com-
munication of these data is not now a problem for chemical sensors that are
operated on board ship, or which are tethered to the ship by a hydrographic
cable. Electromechanical cables with two or four conductors are almost
universally available on research ships. These cables have a bandwidth
great enough to transmit data at 4800 baud over 10,000 m. This should be
sufficient for most ship-based chemical sensor applications. Far greater
bandwidths can be obtained with fiber optic cables. These are not now in
general use for oceanography, as there is limited demand for them, but
submarine fiber optic cable and repeaters are available.

Data communications is a much greater problem for remotely operated
systems, such as those deployed on moorings in mid-ocean. A limited
commercial capability for transmitting data via satellite is provided by Ser-
vice Argos, Inc. The Argos system is flown aboard the NOAA Advanced
TIROS-N satellites in a low earth orbit. As a result, Argos transmitters
require little power, and complete units weigh as little as 165 grams. An
Argos transmitter aboard an oceanographic buoy can send only 32 bytes of
data to a satellite on each orbit, however. The mean number of satellite
passes per day ranges from 7 at the equator to 28 at the North and South
Poles. There is no capability for two-way communication, which would
allow instructions to be transmitted to the sensor.

Several other alternatives to the Argos system exist, but all have prob-